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(54) SYSTEM AND METHOD FOR PROTECTION OF 
DIGITAL WORKS 

(57) Abstract 

PROBLEM TO BE SOLVED: To provide a method of 
protecting a digital work which uses a format preserving 
encryption scheme to encrypt the digital work. 

SOLUTION: This method enables any native replay 
application 1012 or rendering application 1022 to 
transform an encrypted digital work 1010 into encrypted 
presentation data 1016. The originator's digital content 
is protected in its original form by not being 
decrypted. This method enables the rendering or replay 
application 1012 to process the encrypted document into 
encrypted presentation data 1016 without decrypting it 
first Encrypted presentation data is then decrypted 
just before it is displayed 1026 to the user. An 
additive encryption scheme is a particular type of 
encryption scheme which preserves formatting of a 
digital work. 
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[0 0 5 2] ±IBT'lft^L^J:e)(C, CKDJc^fci^T- 
AT^izfcSlCifitf&S. ¥X3>f> , y2 1 6Hu BE 

*3i#i 1 4 *feH»/ayira±i i oo#dg*fc{in 

Wr**. iESfta— tfT-fc, a>T->^m« 

^T'li, rL-ifi/^-^AT-OD^CZ)^^^ a.-- *f# 20 

[0 0 5 3] LfetfoT, *«W©2/^-r-Aaif3K3n» 
li, n— «f 1 1 8©£/>^-rAK:fekxTW#ffcSafS:«ai 

£@3lCaVt. 

[0 0 5 4] @3lju SHfldSfS l om^f*;^ 

3 1 2 (fflm3 1 4 Srttffl-T*) XOWWBT^y* 

1 8A«Msn5i:^^i:fev^, m2tmx 30 

v^. U*»U 4HBS/s^3 2 0(CJ:U, fiVDtftftWi 
{CfflSStlTV^S. ^S^x;i/3 2 OA^i#t$tLTV'>S 

"TIB) fc:R«BC1itTC (@2cD^n>-r>^ 2 1 6 0) 
<fc^C) . l£S3 1 Ofctt*&tf«HRT?£*. 

t**ftOWWiB«*a- ; !f<Z>S P d twjffitMMt 

[0 0 5 5] H4ttae>tCffiKa;A-2;a>-e»S. 0 

4 ©^aXlitWE IBSfbj (polarizing) ^f-^, 

«TflEWSir©£*D££ £53^ -5 «fe o ICSfcJl $ tlT V a 
-5. *-f, 4HHbSn^jt*=2>7->^4 1 OWSBMSft 
8*4 l 2N«S*i*. $&lffbSU4 l 2 tta.— yoWHi 
4 1 4 fcStTOltJ. tt^-r-y^ 1 6ZftLX. StM 
ny^-yvA l Ofett^-tft. m&iz. %8&fbffi4 l 2 
tti— !f©S/^-r A*»e>*HBMfc»4 1 8 fc»*Bl*. 50 
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[0 0 5 6] SiSfbffi4 1 2WU Z(DWmi\M4 1 8 £ 
SSfflU S»&SS8S3>-r->y4 2 0 Sr^t-TSA- 

[0057] *$bih<z) i mmmx'it. w$&\M4 i 8 

Ita.— If AWWBttM^ e>«l y ffl L * HJg 

£*x£. MffJH l StcWu W&iknyT-yy A 2 o 

[0 0 5 8] Stmii/i;i/4 2 2 We, 8515ft 

5tl^n>5=-> x y4 2 0ii)|«W77 ,| J^-i/3>4 2 

T^y^T-S/H>4:LTJ*, MicrosoftttCDWord (ft 
W) *feliAdobe^±(Z)Acrobat Reader (fflg) *&Wf- 
FA-r-f -77*U>r-^H>/)^S 0 L*»U 'CD J: 

>-r>^4 2 o &«a-csfcv*»£ : fo#a.e>*i*. 3*1 

[0 0 5 9] Lfc^oT. )PW7^J^-t/a>4 2 

ffi ^S#$n, ^L<ti, S(S^i:77'U>r-i/3 
>«%aBTI6*»ffi6fba>-5 : ->V4 2 0 

X&Tfizmm-t^o 

[ooeo] immT7v*-t/az'e>mj3ttmm& 

^) T% 3*U#&5&U87-7 p, J'!r-i/3>4 24CJ:'J7 

tzto* =L--*ftf*<Dii£mfrmz>z.£&x£te\,\ mm 
it?isi?>7 L -i'3>7 : -*4: 2 6 imtfflm®4 2 8 
ic^gsn, *o)ummwtmi&\M4 1 8 ^swo 

T^#CD5%c7)^S:$:^ , U-fe*>-T--i/3>-T : -^4 3 0 

-r- 2/ 3 >7 r - ^4 26 8^l£ga>iegStt8tS. - 
c7)^^gt±a.-1f^X7 i AiiS!Hg©=bC7)T', ilfl^-xr 

[0 0 6 1] ®4S-fbgi4 l 8<D{m «PRffl7yj>r- 
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, >3>4 24 > Rtfmsmm^y ^4 2 8 1±, -r^x 

IS^^ay^Ag^T'fe-S. ^i^M 2 2tf>p'3g|ST' 
^llf7$*l,£-f'<T<z>im (XttSBft) x-x-y^Un-* 

■fe^hLtu, 3pjfflbfcyr*a«re. 3.-- awwws 

fcSifca^T* fltotlitf^U— x--r > 10 

[0062] *mi<Dffl(Dm&<Djmreii~ miosis 

i?>r— f 3 * 4 3 0 texW ^mm^r- 9 

-6'>-t— i> 3 >T-*~ * (C*hf S3-xW X-^Wig^MiE 20 
t± (MM7y^->3>4 2 4*fctt8fflSB|jft;iT- 
>V^4 2 8CDVx-ftl^T') ^T'WxbtlT^T, 

>^-^3>t : -^4 3 o&awtDffi^iggtcit^aj^ 

T'£So 

[00 63] EI 3 2fctfH4 fcffiffl LTUi^ L^±SS©« 
^iilC^yHSi^tlSo ±I3T'UiWUfe<te){C. 

-nrufc^n-K) ^mm^x^mmomm&^±^ 30 
1 ott, 3<D3- K%x»fc*ica^-r*3 

So 

[00 64] *3§f9!{C «fc &£*maRlHIKft£&a. 
3— tf i/*Tl*MX-/Kim&/\- K^iTiS@*fettV 
7 h <? x 7^ -;u hx v » £ v \ o wan?te 

t>\ *&miz\,^ (spd) t&s„ ga 

[0 0 6 5] ga&^£S5 1 Oti, to3H©iI 
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-fe^> h 5 l 2tctiu 3-if#BgH§-ffc:a:S&^B-f S 
RXflfffiH 9 J- y H 5 l 4 KUi. $ * ST* fca.— if tc«p 

^i-sm^fl:=i>^>y 1 16 (mi) #***vo* 

So 

[00 66] *»«©«F3ia:^s©^j»-e.t. s P D 5 1 
oron^r^t^^hs i 6 it. x»**flf«5i 

8 C£Stf)*-f h;k 7*-v«y k &t>'3fcfTB^tf>tf 

» . »J^^;i4ff$g5 2 o (-r** h tmzOiB-rz 

[0 0 6 7] 2(c«w<o HBee«T»4. ftSUa^Rl-fe 

^ > h 5 1 4 tcti, #^3— vzhmmmm^ 

*nSo *^&0^#©-K5r. #3.— <f©*tfiHcjDA 
T=b«t)«;v\ mii. John Doei:^3--tffc#5£<Z> 
X«S:a^i-S«ofiJi:. 2[Ufc'H-WJ1-S«SiJi:$:l 0 

^ y V 5 1 4 TtiJohn Doe&^giJL. tStC2^(Z)«l 
?0«:BBH*W (a5*ftS.t>'TOM) , «»(10 K;b) 

(2m) %o»^i:sfeffS:ja£'rs. ft 

^J^m^Ilr^*^ > h 5 1 4 tcti, flfi©3— tftfXtfBS: 
[0 0 6 8] B«J©ltS©ia»Tl4. «PJ&aWFHrir^> 

h 5 1 4 izammmzmfe-rzftwffim^nv yvti 
v—tX'm&zntzffBj-v— Afsomommizumtsn 
z<Dimx& mvkmtttnyT-yym^m-frWim 

[0 0 6 9] V^nCD^-tCfe. «PlRt«lFBr-fe^> 
h 5 1 4l*Bff^T'*&L (*aWS»»-ei4SEflia)^a»c 

[0 0 7 0] HffBlil3-K-fe^>h 5 12 ( rsp 
DWWj fc*»nftin«) tc ytf 
'g■*^lTv^T. #-b-y-fe^i/3>ti, ^<^=fc-S^ 
m^&n - K-fe y ^ y h ic-^* ti^> y -7 V V x. 7=E V 

=L-)iX'&m2ftx^^ *«w<o i njeewe.*. 

(7) S P DffJWCJavayn ^'^ $ > LT V x 

If (<<y*-7V9m*1=.it=iyjU?) X'$>&fr\zmt> 
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[0 0 7 1] m*}ft&M5 2 4 tt. n— !f0> I DSrStfg 
U a.— !f 7 * £/ 3 > t«PIRuqMFHrir $r * 
»5 1 4JCyiJPSnTV^7i'^H>4:feJttRU » 
fiStife*PJtcH^Jv\T5?#Snfe7^ 2/a >SrfF5f* 
fet«§5-t*fe«btCffl*atlTV^-S. tSftWftttt 5 2 4 

[0 0 7 2] IHSfl:x>2;>5 2 6fc, J»?«Ifl6=l- K 
1r^> h 5 1 2(C, ««Snfe«Mrtf***lTV>*. 

fcttfcv*. *M^fcx>*;>5 2 6tt««3*iTvvr (o 
*»J. ^^&0«-ib<**iT^T) , SOE. 'J;t- 
Xi>^7U &t«S!7-fe>^;i'T?*3&v^J:-5JC 

[0 0 7 3] »jS-rs»ffi«PBS{i>y> 5 2 8 fcUffnT 
fgu- K-fe^> h 5 l 2K«**vrv*T, W&itny 

>S/>tcti-fe^7^-Y > SflWB*^* 
ftTWC, a.— if^-rACDflBBUBAP I (Applicatio 
n Program Interface) ICjt^.SSOEG&lt'f — 7i 

^S/^-rAffl©-?-**:^ >* — fe^K XliSftb 
[0 0 7 4 ] HffBI|B3- * > h 5 1 2 iZ&ttl 

**es* (H4 £#fl8$*ifcv%) . 3<z)Sjis» 
i^x>i/> 5 2 si*. mm^imm.t.tz\tmm&fMm. 
m%.\iL a.-- if coasts) tc*f-r<2>^jsRSJh-r>^ 

[0 0 7 5] ■fe*a7*a%fflJ5 3 0li. H^RTHa- K 
h 5 1 2JC^-^a>Tjffl*ii**iS. 
73b^SP 5 3 0 {£. flffitRtWIFSr-fe^ > h 5 1 4 ICS 
C> ffr RTS *lT V ^ 7 * -fe X VK)\,f£\-t £fFoTr £ f- 

T^&V\> a— VlZttLGffi^W 

yx9-^T*m4T*JffiteJ3v bry K^-x h©0g*Tt>I* 

[0 0 7 6] STOl>i/>5 3 2^fn-F 
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M7*yV 5 1 2tC-g-£4xTV^j!>\ Hffn- 
K-fe^>h5 1 2{c«kU#H8$*i6, i»§UBx>S?> 

532^ «n , ts 1 saitt<fev^ vtzti^x. wmm*. 

y*Jy$3 2©=2- R£SPD7:7U>y h 
flTHTfcJ^U m<?>mffifrt} (.ttz-TVy 9 ZU- 
LU) Jm-tZZHtLTSimtote^, £'*>*>(D%& 
*>, «PRfl|x>^>5 3 2t4. IglSft^Sri^^y© 

10 (114 . 

[0077] sa«s*«5 1 o<D±u<nmmRtmm 

[0 0 7 8] H6tt. SBfilffi»5 1 0#M**U 
•5>„ ifOT (generic) S P D 6 1 0 ICljU =L— tfW&(D 

ftfcsmrvNfciv, tFLMs pd 6 1 oii, 3o©iaa, 

6 1 2, Wl//WW*B3t6 14, ft 

20 tf*^'*/ 3 y&n&ffl)" I6i6* e.fsasn*. 

[0 0 7 9] ny^yv 6 l 214. ^#*felifibllStta) 

su^as (yyyn-trx) $ti^> ur^6 1 8) . « 

^T^NSrJHRTS*. 3>-r>y 6 1 2 li, n— tf*/ 
X^A J 5:0 t SPDh5fil't4^S^tC^^J:o^ 3 

«C 3>-^>^6 1 2iiMicrosoft Word ( r.DOCj ) * 
^liAdobe Acrobat ( r.PDFj ) flg&ftt&j!|9Rfflx>2? 

30 > 5 3 2 *q»wMx* <fe e> (c#sij{cia^ $ nfesuo^ 
izm&ztiz (us) . *hhi<d i na&gffirc-ii, n> 

f>^6 1 2 ©^SWVS- 3 >-r->^*Su^0a 

t»JCIIAT'§5. 
[0 0 8 0] !Sl//<;MfHHtf!/£6 1 4T'li, 7^izX«l 

iilC^itTlg^^tu T8S©a— IfcD^^^^^T.© 
«^«:«^J^l/-yS:lffi*T^S. WUi. lne-S 
40 Ul. 0 0 K;k iE&03t: o -{C2. 0 0S*;i/®ftSf4t- 

fi^cioo, oo om>%m*mfi?zffiti*&im±\z 
&z.&ztitfi-ci*&. mmz, i*mik$>\*fmz m 

y<D%mm?>cf7is s y z=l— f\z>i-7L z> z. t. tfiv s 

[0 0 8 1] Digital Property Rights Language (DP 
50 O^ff&JI^L. *WUS:««-rs«ilS:!i«UT^S. 
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s. mmz-owxtt* stefikc#^sn*jfeiawfipss 

5, 715, 4 0 3-f, rsystem for Controlling the 
^Distribution and Useof Digital Works Having Attac 
hed Usage Rights Where the Usage Rights areDefined 
Jt>y a Usage Rights Granunarj 3? £#88. fflfiiftfi&Jk 

tm#i\zm&*&R<D»mt. s p Dg^^^ffl lt 

[0 0 8 2] «8MRf& r wo rk J |g£ 

$:^MUT■T : ^^^;^^^cD#||^^cov^T^i^T'$ 10 

©■fey K&ftte-e**. «Fflti. r right groupj fcPf 

-f?\ m«fr^iw»>r^iw««KB!i#%«. dp 
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h 5 h«KdU feSteSfttiffi ( U h U ) 

1 — MCBTfS. 
[0 0 8 3] DPRL©C7-^JftfeCD«S:JSlTfC^-*-. 
[0 0 84] 
[*1] 
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(12) 
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(Work: 

(Rigbts-Lmguaje-Venkxi: 1 02) 

(Work-ID: -ISDN- 1-53860- 1 66-X: AAP-2348957tul") 

(Description: Tide: 'Zuke-Zack, the Moby Dog Story" 

Author. 'Jobs Beagle' 

Copyright 1 994 Joocs Publishing") 
(Owner (Certificate: 

( Aathoriry: library of Congress ") 
(ID: "Mnrpby Publishers"))) 
(Paru: Tboto-Ce)eb«botS'Dogs-23487gJj'* "Dog- Brt«d«;-C hart- AXC"") 
(Commcoi: "Righis edited by Peie Jones. June 1996.") 
(Contents: (From: I) (Toe 16636)) 
(Rights-Group : "Regular" 

(Comment: This set of rights Is used for standard retail editions.**) 
(Bundle: 

(Tune: (Until I99MH/01 0.01)) 

(Fee: (To: -Jooes-PBLSH-18546789-)(rIouse: "Visa**))) 

(Play: 

(Fee (Meiered: (Rale: 1.00 USD) (Pen 1:0:0) (By: 0.0:1)))) 

(Print: 

(Fee (Per-Ute: 10.00 USD)) 
(Printer: 

(Cenincite: 

( Autfiorirv: "DPT** 

(Type: TrMtedPriDter-*'*))) 

(Waieourk: 

(Waiemuut-Str: Tide: *2eke Za<± - Use Moby Dog* Copyright 

1994 by Zeax Jones. AH Rights Reserved.-) 

(Watermark -Tokens: user-id insurtmoo -location render-name 

recdei-time)))) 

(Transfer ) 

(Copy: (Fee: (Pcr-Usc: 10 00 USD))) 
(Copy: ( Access: 

(Usen (Certificate: 

(Authority: "Murphy Publishers") 

(Type: "Disoihuior))))) 

(Delete:) 
(Backup:) 

(Restore: (Fee: (Per-Use: 5.00 USD))))) 



[0 0 8 5] ZKDwo r kJg^tCti TRegularj fcPgHi 
n6«PJ^;i/-^*€>. r Regularj It, TZuke-Zac 
k. the Moby Dog Story j ^^B&jftWfcbffi&l^Tu 

(play) % ftWJ (print), (trans 
fer), =3tT- (copy) % (delet 
e) , rty97y? (backup) . RZfVXh7 

(restore) 1&D»^fr<DWP}<D^*&lsX\t* 

(chart of breeds) t*^**lTV\S 0 rbundlej fg 
^Xcnmm 1 9 9 8*£tf) 1 £ 1 B$T'^T\ WAS 50 



T#*?>h rjones-PBLSH-18546789j Zl £ £31 

UTV>&. ZKZ)^5l^«r«8Bll±V i s aT»4. 3 

iwaay 1. oo yk^&lw »^(j*j?*ffiT*«3(sn 

5o affHWi r D PTj rjciU^SESnSTrustedPrint 
er-6THWT?a, 1 BROOMS »J 10. 0 0 K/1/©JHA 

(fingerprint) j £ LX<D > U * h fcSr-WW 
£ 0 ZlCD^f^i. 10. 0 0 K/I/Stti^*fct3Mu 
r p h yffi«^&W»« 

So 30^r^cZ)^J|SS(7)i«Jg. gift ifctt/tyi'T 
y^am^tiX^ (U^hT- 3*h5. 00K 
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[0086] mi"oimm%.6 1 4 wmsmxrv 

Jl (AH*WiWBl»Jpril«:) fftfett. •fcySWRttfe-r- 
[008 7] #tfC, Wir«HIS*lfc3>-r>'y 6 1 2. 

^*u^as$nfe«^ijji^ 6 1 4. juntos* ue 1 6 

3 £ T'tflJB S P D 6 1 0 SrfftS-r S U 
2 . Ui. *3m$&T'&e>tlT 

^&&M<Dj3&?fflNVg&. SPDlCfcttSiTOffr 10 

V\, iflfflSPD61 0{i. mm/&m±l 1 OlCfcy* 

(01) o 

coo 8 8] mz. wxmmi 1 4ii#ugsPD6 1 0 

gWPH# 1 1 4 tf=L—*mj& 6 2 4 Srgtfl&S £: (fi[ 

T) , mtmgl 14li, n--ifH#6 2 4, fttflSfil 
SJE 6 1 4 ©M^ilSJUSOO&Sn.— !fff oTCD-fe y h & 20 

ffpl-fe *j htffo^Wrkl*. =L—*f(DtzttXDT £ 3 Mi 

[0 0 8 9] rkiz=L—tfm-^iRzf^—*fayAmm 6 2 8 

V>TXSPD6 3 2&M75 Uf'^6 3 0) . X 
7^7" 6 2 6T'A#L7crL— SffpfSrSPDe 3 2©#i 

6 2 85:tffilTSPD6 3 2©n>f^yt^>h 30 
5 1 6<7)3>^>y£B§HHfc-r.5„ 33T'Ut^llB£tSg^ 

SPD6 3 2a»T§5„ ttVfiS 

fcfiaH/ft*6 s p DotBftf&^oTgwau-r**^ 

[0 0 9 0] -t(Wie^9e>tlS*X*ASPD6 3 2 
t*. 3 > ^3. - 5 * >y h 9 _ * 4£c7)ft|ffi nJtg^#g{C «k 

>)=l— v l i 8^fi-s*\ *feti!^g^^ (^t-- 
[0091] i--y#sPD8:g»-raiofcfcstc!itT-r 

io). sPDSfce-fetcttra-tsjfisjgtt* 
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^712). mz* i/x7J»tzi—9tHmr*79t/ 

3>5r«S'J-r-2» Uf^7 14) . 7*S/s>jWHK 

PD7^l/-vh512 (05) (CJcUP-^MCfTO 
*>\ * feOtttiKMra-- AK7 * -fe^-T 5 3 i: T'Htf T- 

[0 0 9 2] mWmZrrv-f {7^r*J"fl 1 6) 
HWSi:. 3Stfr#)R &tv?i l 8) A^ns. 

75 i:, mmmmm (^^7 1 8) *^s*u 

S P D £/*7Ali*$fi#38l£: h ^ <y df > y*- t^* (0 
1©»*- y<l 3 0^) ^12^7 S. w*v7\ n>7 
>^li®EtC|Ji^tfe=l:e>{C5|^lC^$n. WBIC^ 
H£.2tlZ Uf>^7 2 2) . a-f®»!)«7t 

-si:, m^m^m ^97724) js^iffatu « 

T, SPDS/X7A{i?^©7^^3>S:^„ 
[0 0 9 3] SPDKJ:*«SlCfc^T»Kttfcri: 

^(Dttmm Brtg^^T'iiA^T'^ ^ ^ «t e> tc u t ^ 

^©X7 y >^ S:«-»-tS 3 ,£ 7H^$ 

[0 0 9 4] 08 fC, SPDa^f;i/^t. Etitii 

0, o*»J, D (E (x) ) SlftttUT 
R (D (E (x) ) ) £*foT^-2>, gE(Ci$^feJ:e) 

g^tl€> 0 T'^tlti, ^(iiB!BT'S)-2>Slg&8 1 2, o 
i')R' (E (x) ) SrJKfbfeSt. 5IS«V^TD (R" 

(e (x) ) ) «£Br*-*fcj:v\ zinicj:*;, ma. 

[0 0 9 5] R' tttmfr£t>1)\ y, «^©lKrtC 

Birrs. 

D (R' (E (x) ) ) = R (D (E (x) ) ) 

[0096] iit, m^im&nm^mittf-zimx- 

o*y. ttf,0xi:WlTE (D (x) ) = 
D (E (x) ) ZtezmSiZiZ. R' i&mfrZ*>iMt 

y = E (x) TfeS^R' (y) =E (R (D 
(y) ) ) 

[009 7]|^tCli. RSAi/^fAM'ElGam 

a 1 mmmi/^^v-MW^Afflmte^isxTi* 
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o£»J. fl^bZWWlcztt&^^^Afcttfll 
-[0 0 9 8] /Ux'=D (R* (E (x) ) ) ffnl 

XWRIKOSPD^-r^/Tt*, Z<D%me>tpmB 

&^3i:#&II£*l.T^-g>. 20 
[0 0 9 9] ZKJMffiBaWfc^-y^Wi, flPf^QMPiRlC 

m&£$i)\ izitmLz^&ztitmbfrX'ibz. r' 
srSWR»»cietf xz zm&xmmiz L&<x&j:^&m 
Rfm^itrmEt^mx^>?>m^x'$> 

S. y = E (x) COV^T R' (y) =E 

(R (D (y) ) ) =R (E (D (y) ) ) =R (y) 

t&Zo W. ~©#£\ R* =RTfe-5 e 

[0 1 0 0] m8fr<bftfrZZiHt. 2-D<Dmffi&T- 30 
Xx'=R (D (E (x) ) ) . oi'Jx = D (E 

(x) ) IZM LfiOtffc V ^ £ x ' = D (R\ (E 

(x) ) ) toiatcti, s^aora 

^*i*8 14, 8 16, RV8 1 8) # (_t§3©3®5£ 
©TP) -S^^-JZliiT'feSo EI81C^UT$>S 

<fc?ic «wks*ifcsa»E (x) **e>yu-i?>x— */ 

* izm&-k£> 3 *lfc:r— # tC^/S LX\*&Zt. tffifr 40 
[0 10 1] ±iiE©<fc-5{C, ^«M&T*^Sfc'Wiie> 

ottS^oii^T'fes (rtui. a— *?wmiz3m.aj 

mzftg.-tz-'imtetfmx'&z) . ^-^gp 

#9 14 £JS5S»|$#g 1 6^{C^Sfl$nS 50 
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1 2) . ?-*®ft9 1 4 tJ8J|S<fb3t9 2 0 Sr«8LT 
«MSfb3*i U-ry^9 1 8) . ¥3C3&*8M*S 1 6£ 
■?-y£tl£ Uf-y7'9 2 2) . Z*UCj:y, mSit 
ny^yv 9 2 4 #»e>ft$. 3©$iil§'fb=i>7 1 >y 

3 >T r - * izmsmmx&z. z.<m&itf&&<r2&&& 

li. 8^b«CJ:S;*^fcfl^bJ:y : &{£»r*. fc-tffc 

[0 10 2] -grgft9&B9&&ftbi&, Hmomvn* 
*f^»©fiaK&ffiti. Hll 0S:#^LT^3tvS„ 01 

oice^t, ^itm^mim i o i onm&mr-fv 
T-isayizm&znz, m&wmi oioit ?s£ 

ffl77 p U4--*/3>l 0 1 2tm^it^\ya^ J r-i/3 
10 16 &^T*£S<fc-MC-f£^«#Bf^ 

i/3>f-* i o i 6£t#i>y>i o i 8(ck£u, 

Z. ZX^CDZfUify^- is 3 y^f- * 1 0 2 o»c:a» 

5ti^i?9)\M&\zm&&zt\2> -£\mt><fo\ 

^--^■fuify^-ys yr-z 1020 

7'l/t*>f- 1 >a 1 0 2 0 Sra^^X 

tt^Mffie«(deoanposep)tCfty-5S) JCfi|«U 3tD7 
7''J>!r->>3>'[J;Iif-^ 1 0 2 4 &£fixVr&„ 
f-^ 1 0 24 tt^tcSi^Rfli 1 0 2 6/\ft«$nSo 

[0 10 3] -jRIC WBWSaft®IBBBS:£ilT<©J:-5JC 
xE<<-5>z:i:^T$S„ ^-v£>-(Cathy)i:^e)^^-rT 
y^-T'fe-i>^7 L Y-'5"(Steve){C, M© (^^ 
>y ?X\t7^-C<- h*) t-*-^ a fctSE*:©^^ 

-< - Viztabft-fizzKDm&tfftteftZ Z. £ SrM^'V > 
i/-©fe«>tCBBiLS:bfe**F(a,x)S:WK-r*, i:^ 
VlZ. i/-©atkT*BlM^bStife-r-*Ek(x)©iiii 
-fbS*lfeBBRIIEk(F(a,x))S:taE*tCj|UTtSLV^i:Blo 

fiMWJcufwbsnfe-^-^&ffl^fcwafl^Sft 



(15) 
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[0 104] 
[*2] 
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f I If- 

'[0 10 5] r<^®£l^Jg^C-$-.g,|i33SfcF , lix^^ 
SS^tCf-m-rSfeCDT'. ^^^^F* (a,E k (x))=E k (F 
(a,x)) {imM<DBg^1iF(a,x) $r^«b^{C-rs^«ia5: 

B92£ffiF(a,x)£ r^,Xj V«fcn£«>. nffgatpfcj 
[0 10 6] l»(a,x)<Z>WBtt»flKCBHL-n*. ^B 

(i)**S/-M3«#»fcffi^Tx£l#IWfcU E k (x)££ 

(i i ) * -v is - l±Ek (x) & *-r -T - <7'JCi£3 

(iii) X^-T - Wif- # a&WWfc-r 1 - *E k (x) 

(iv) X^W -tfttJfW (a,E k (x)) ttvis-iZM-? 

(v) Sz-fcttlWttrl ^F (a,E k (x)) 
U F(a,x)£f#£ 

[0107] - z -emir s n-s ^ a =e 
tizmftz&mzi-zzttfT'gz. mmy-jizFt: 

tm-tZ>Z.h\Z±>). -9— A-ti, fc£B|»UH|gT*M: 



■fZ>Z.iHZQM-r&„ 3*UC<MJ, W0tf£1*t*1&£%<n 
10 ^^T&SVKO/^CDt 1 -:??:. S^7-< ^K')©^ 

s«*&tfx>r- u >ym&tez<!>mm!mizmm-t s 
[0108] waasseftt*. sf^-ft-r-'- * zim-f&t- 

20 «r :X-X*«bII6-C**»^. H9^[F:X-^Xl± r S (cj:SW 
BtoitSWfgj tB"t>n-S)„ 3*UCJ;*J, FSSHIf 

i&D&m.tte*). ftSOkeK^xeX(CMLTF(a,x) 
=Dk-l(F (a,E k (x)))i:^S 0 B|p^^*^SA'prtgTfeS 
H9l5CF:X-*xii r^g^it^Brnj t^fctu s 

\z &&F<DW3mmff*im-z3b2> ± e> ow* y y 

[0109] #^4com^|$c©T -7 j >BSRttv 

30 ^Bj|gT-fe5. 
[*3] 



^ F' y o,bl, -,bk©^^oS.y^«)i5:5lUA 
tlTyo=E k (xo), bi=ai,i=l, »,ki:-r«>3.i:^T'$S„ 40 

iz£ y„ x&tfyjsmtcoT 7 -f > * -1- y<Z)S:s^Bg^ 
[Olio] iiSii-^ro^itic^ejofe^'y 



[oiii] m^it^tm.^im<DjmmSi^M-o 
amoimm®. mmmT^vr-i/Byxim 

^ (^JAtSHTML/XML Microsoft WORD. Acrobat PDF^; 
f) ©X»fCi«»CfflSRXl4ilffl-rsii:^T?*S. Xe 
roxtt© DigiPaperO«k ^ ^; I — V >^-7.^5tt?(i. 

v^^^yhtaE) co rg^Sj ^tHig-tf^ (i — ? 



(16) 

29 

ymm>^-V(r>i£z.\z-m\^i3^mir) £LT&2tx * [0115] 

[0112] z\<D£otem5K,T<xmzfm-tz>j;mt. 
h-tyn&wzmmizmfrW). b-txDwmz 

^mmm\zm%*z^wmm.ii"&^z. tx& 10 

DigiPaperi^T'te. h-^>t±CCITT ifJV-7°4& 

mzmm^xsui-vwmt LTga*sfts**xttjp 
EG&mzm^xx^-wmtLxnmztu 1 — 

[0 113] ffiSLh. PftM-^6^5h-i'>'< 
-X(Z>;£SD?:, PftCD^-^M&fc^iMXlLklCD 

fiSLk^-y;i/Pf@©i/-^>a(i^i^p)i:«tc. -y- 

-fX|T|(Dh-i7>TO^-^;i/ (S?S) ilLTIE^C^ 
^Mfcl-S. #x>NUT[j) (l^j^lTl) {£. j#BCD 

h - * xDngimd [j] &a«t w zm-tzmad m , 20 

tti))X2bZ>. i*B(DH^4S^-y;i/Li(Cfeft€.#x 
>hULi[k) ( l^k^lLil) It. mB<Ds<-isMmz 
fctt-5k#Btf> K-^>©^^f*I(id(k) ,x(k) ,y 
Ck))T'feU, ^T*id[kHiI38§!B\ -£UTx(kmtfy 
(k]tt^-i/V30t?I©(k-l)Sg<7) 1 — >7y#&frt><nx 

tejcmznz-z. z <D%m<D b-t y$m&.zy (x, ym 

[0 114] Tf3©«&lft&m(=i- KRender(D)ii > 30 

xmcDK-immzfrn-tzmmttLx*,^. z<d 

3- KiCfc^T, xo,yo«^-^^xM^S.t>*y^ 
6D^-X#fi8T*fc*,L Lcx>kup(T,id(k])li, S^TS.l>'h 
- * >i§58'md [k] #A*S*il» i: m^ooiSSiJ-^tcMJCc; 

f -ss^wro i> - ^ ywmzmz>-*7>b-?-yx*$> 

Draw(x,y, t) li{4g(x,y) T' h - 9 >WHt fcfiK 
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RenderfD) 
{ 



Load T into memory 
fori= 1 to P do 



{ 



Load Li into memory 
x = xo 

y=yo 

forks 1 to (LI do 



x = x + x[k] 

y=y + y0cj 

t = Looknp(Tjd[k]) 

Draw(x,y,t) 



[0 116] m&<Dnteft&%mijmz®M21\Z>J:o 
4^7h»=xta, y' =y+bCDffitC, £Stf)8P^<Z)|g«C 

[0 117] x>r-'J>y 
X>r-U>^^|tix'=ax, y'=by£\,^Bfr Z. 

z\xaRWttn?tiim^zfymM<Dmmx&z. * 
>r-vy f\%. itBvjy xitmmmz u x 

[0 118] BBS 
[*5] 



0f£^ft«. 2 x 2 (2EiH£v r- U y <7 7,-ftW&L-$ a, b. c> d;:»tt 



[0 119] •*LTx=ax+by+e > y=cx+dy+fOJ£&i:.2>fe©-£&-5. 

77^«1 VKo^tf^j&a. b, c d, e, f{C*f* [^6] 



'Ki? h)i<Dmx 



x$>z>. 



y7bm& **-vyvmmj$wffim&tfT7jy ztiib<D77jy*4 7°o>mPiX&z>o 
»»-xt'i5^i:iiS?)*T^5. [0120] ^^OBf^-ft^ HPt^naaftursHI: 
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14. DOT (E(x)))=R(D(E(x)))<OBB«S:»fc"r. E 
iMHWbBBKT. Dl4E0fe«><Z)1|[9Ba8rC**. E(x)# 

[0 12 1] HHHfcS^SttHBBC (i)pJtefc*«5/-fe- 

3?<z>ft* ye*** >vfe-e/'x^-xx, (ii) nsm&m 

Y, (iii)p J ffi*d&Dlfe^T-&-&&*'<-*K, (iv)tm 

IZ& y, WHHMBREk=E(k,) :X^YS.tJ^^KISCDk-l=D 
(k-l,):Y-»Xl4, ^-fe-^xeXStCDK-i=(Ek(x))=x 
SrSlfe-T. *fct4«HWii:iiftift. k-l»4£*tfc*«5-rs 

[0 12 2] i©J:-5lCjEIIS*ifel«*ffc**«:V^<o 
14, W«^W*Cfflv**«*iSv^lcJWfc*jWK^t* 
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[0123] %\\<nrn&m\$.. &fem^\ttttwm 

10 WWW^l4i*WttB^«:#8^fc+* 

[0 12 4] HJlSStt»JHfc#5£fcl4, *<yfe-S?X* 
-*X&»^b^3r* hX^-^Y^$»SinSfi^P^5: 
*U Bf^-fkH§l5CEk = E(k,):X^Y^n^6^>glC*fUT 

W7] 



MttWKtt, MX+.OIMMK.eJl^. 03;U;££T<D x IcttLT x+0=x 

5>2-=>ronJtt1 i » (coamotative semigroups) its. test© keK RZf-&M<D 
x,x-ex KfcfLT E,(x+x*)=E k (x)©E,(x , )T'*0, SJ^ea^FSKOX v-fe-S? x 
&Z* x'fcE^f;: L,fcu«-&. (&-5ft:#5£«: rtnfefitij T*5tfbri5. ©tc 

^i§^. Y k#T?>S!J?^©£ yey , =E k (D k . 1 {y)fD v . l {y)) ibreB^icssiTsc: 



[0 12 5] * * W8] 

»C5ttLT^PIl!T*t). E k (xXx*)=E k (x) <8> t^M TS 0 . i£g^®*"F:S:<Z>> 
at*. 



[0 12 6] HRfC SnSfiU CRtf3R» B^itttlt 

H&SBf^Hb* y -b - *JV>*£&tf {'pte < £ *>ftHLh 
14) fcwizfcjW. #A»Si£<B#5£Cl4 



50 



[0 12 7] ^T(Z»SH^fb*3K*:ilS6W*:*»©T*6 



(18) 
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«JB&^b^©Mlif-<^&£. Mulu ExpS.t>*BG 
{3otf>&j&Kn£5£) . OU (fi^5W) . MtHCRSAtt. 

[0 12 8] ^^Bt^(Mult)l±^«|Bgrtfb^T'fe 
U. fe5$g&n>0{C*rLTX=Y=Z n = {0,1, -n-1} T'fe 10 
5. *a&«Hfe* >yfe-^xa>Bf#fttty-Ea(x)=ax(mod 

n)T'fe»J, 0ta£ffl^£* y1»-S^©tt#ttx=Da(y)=a 
-ly(mod n)T?**A S*a-ltt^*;3.-nn®*||3S3SrT» 

[0129] mmmmm^(.^p)itMmm^x^). 
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g (x)=gx( 1 nod P )iiLT^ii$tu m^matmmsog 

(y)=log g y(mod (p-l))fc LTJSHStl*. 
[0 13 0] mSt^WElGamalBI^ (EG) tt, tIM&Bg 
^&ElGanialH£^Cfc£fSLTfc*J> ElGamalBf^-^iSSI^ 

KT'UfTfS. £-*>y-fe-S/K*fl,TxeZ 
p (»*3WSWC«LTZp» {1, -p-l} ) T*»J. g(i* 

»J, Bf#^bEa(x,r)li-«{C^$tlSSy8[reZVl lc 
fe#TS. BP*>, Ea(x,r)=(gr(nod p),xar(niod p))= 

(s,t)T*S. «MHt^v1z-y(s,t)tC»U «9B8S 
tiDa(s,t)=t(sa)-l(mod p)T&&. 

[0 13 1] 

W>9] 



© £ 8B # W K S 1ST 5 r <h g * . 

E a (x. r) © E. (x\ r) - (s. t) © (s. t") = (s. tH')=E„ (x+x' (nod p).r) 



[0 13 2] h-?5^v(0kanmo-Uchiyama)BgF 
*(0U) 

New Public-Key Cryptosystem as Secure as Factorin 
g" (Eurocrypt' 98, Lecture Notes in ComputerScience 
1403, 308-318, 1993){C;}3Vvt> ;&Iti^&4*Mmr9ft 30 

m&x&zcotmcm&mtf&^x'&zs. k»x$> 

=p2q<tT^>o g P =gP-l(mod p2)©fiaB»^)fc«:SJ:-5fC. 
geZ* n $r^>^A(C^R-r^>. h=gn(niod n)ttS. 0U 

tfiSTS.fcofcfi^ (1. -2K-1) T'te&O *^Z* P 
T?»*J. Bg^^Xr-X^-XYliZnT'&S. 3.— tftC 
*fLTW. &BB»toffi(n,g,h,k)T*fe'J, *fj£-r5S^ 40 
*H38R©*f(p,q) T-fe^o * -v-fe- £/xQ£B^bT 
SUKreZnSr-^tC^-rSo T*fc, 1**^ 
^>vir-i/-{iy=E( n ,g,h,k)(x,r)=gXhr(niod n)fcfc<5. 

-»r, L(x) = (x-l)p-l(mod p2)£ffln£. 5£#, n*Z* 
p2G)p-Sylcw^SrC'*U. SP*>, T= {xeZ*p2lxsi(«od 

p)j BKRL&ffi^fea^, ^mmax=D 

P ,q(y)=L(yP-l(mod p2))L(g p )-l(mod p2)T'$>3o 

[0133] mis^tmsmnitftK*:. mmtis£0> 
&iimmiz&vxmm>*<nfrbmm-tzz.£tfx% 50 



ti. fisKBaiso^Exp^zmsom^Hf^fb^s (rsa 
[0134] m&o&oiz. zm&mmmsmoimte 

[0 13 5] S-?>^-^©Jf®^Ji;^t. h- 

-fjvLii&^-immiz-Dg 1 -D)<Di/->ryx-fribffim 

I**ffcU Bt#fb$tifeh-^>B«<Z)^Sr. &tfHf 
^Hb^n^&B^-r-yM/ i fe^icTS 3 i: SrSEI-T 
-5= ffSTti. M(id[j],t[j])(j=l,-|T|) ©Jft*»J*» 

«J!Ws h - ^ >f«giJ^id^#A i:Trt©JWS h - 

vywmtzm-f. fmyQMftv-fft-^yyxikupX'ib 

-5> 0 8WTS:l«*ffc-t*IS. h-*yW3»&<mWt. 
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*^ic-r^-f, *£Si««c. M'J?-©£aa3BRU:tfrifc» 
[0 13 6] JzUm^Wtcii. SWT&tf^tucT** 

-^>Lookup 1Ff%&Dmto*mttZ.£-Z3b2>. 
WGMoMWQffl&kWlttL, Lookup* (T', E 
k(id))= E k (Lookup(T,id)) 

(2) T ^lookup' ^^^x^<r>m/mm\m-±^- 
ssmx$>z> 

[oi3 7] mreft^asiottu raiaookup' s^t 

T©18BS!r?©&-&i: U 4#K, ID*CID (5£e£. ID*= (i 
d|(id,t)er) ) h-t&o hS:, K*>f >^IDT'*>5-^ 20 
ft/vy^iBilx-^-fS. ifclC, Trt©«#Kid,t)«C. 
*f(h(id),E k (t)) £T' fC» KtZ>Z\t\Z& y, B^fb h 

^Lookup' l;rFfa©7;i/:3yXk$:JgV''.5, > 
Wl 0] 

Looknp'fTJid) 
( 

id' = hCid) 

t' = LoobipfTid') 

return (O 

) 

Lookup' (DM »J ffittWHWfc 1 — * >Mflrt?&* 3 i: tea 
[0138] i©sw®ffif^fb»i. ia«x^-^*-/< 

-^y F%ff^ : ffi*-A-'\y K3R5?©.&T?, 1 — * 40 
>SW©*^fcJK£JBv *fctt*&. tf«±Jtff "tS 3 £ 
A ? T'g§„ Lookup' -y-^;i/-^>T-fflVNfe/\>v i/=LT)\y 

=r y xAftimft?^^ y XAA^ittco+^av > 

fc©T?*S»£, T&tfLookup' 5r#^.e>nTt;T<7)Offi 

[0139] fifi-^-^ULi^O^-x^ h y Hu f&g'J 
MmCx&^t>yj^cfctt5&g©M^fc3£ 
©. Ztl*> 3 0©^©£©jH#^fo-£T? : &HiH^b'*-S 

■?<D$><i>*pz mmm z®mmmzmm t- g & <t -5 50 



#Hg2 0 0 2- 7 7 1 3 7 
36 

li. 3ara»fc:*Wi«fc©ia©hu-K:a-:7 («t& 

siteffl^s^, warn*, 

^fc, h-*>©/w-*-u©^7v:/f3FWT?<&$. z: 

T'i&S. fet #^©h-*>©»£lElR«:IS-*fe 

•©ffiRUfctf/h 3<4otL^. £#&:$C#ffifi©ii 
^cl± h-^>^-X©i*©|gitg^© 1 ot-feSt 

zLtiiib-^>K-x©^:»c{±M*L<^^#^- 

[0140] LiZm^it-r zt-sboimmte^wmzmm: 

VB|f^U©J:e) , Cffi^T*^^»©t ) ©$:S^-rs o Li 
^\©=&x> h y (id,x,y)«tc. (id,Ek(x) ,E k (y)) $rL' i 
(CflA-TSo «H'J?©«f»fb : b«2*'T?**»^l*. (E 
k(id) ,E k (x) ,E k (y))©«fcofcx> h U ^fitT-7*;H' 

BT^fbi§¥ST' ^©x> h y £ (E k (id) ,E k (t) ) 

KtffeU. Btj^©-y-^';i/-^->Lookup' 3©^|E$: 

[0141] atrit© l — ^ >^-*©:*»©?BsJC«#fl6F 
^b&fflv^T, »iwafli©fiR»cx»©=i>T->y%)fiai 

•t-5Z:t^T'$-5„ Draw' (x,y,t)^©Bir§-fb?:>ie>-&S 

^©T'feSo 
[0 14 2] 

Will 
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ReaderCD) 

{ 

Load T into memory 

fori= ltoPdo 
{ 

Load Li into memory 

y = Ek(yo) 

fcff k = 1 to fLI do 

{ 

x = x ffi x[k] 

y = y®ytM 

t = Loofaup'CT4d[k]) 

Draw'(x,y.O 
} 

} 

} 

Draw'(x,y,t) 
{ 

x = Dt-i(x) 

y=Dk.i(y) 

Draw(x,7,t) 

} 



y^yv&my^Jkv?-mwm<mm\t. m^z>ir& 
[0143] *wmm<Dmmmx°\$. m^y^y 
w^*mmmxmmm>£tz> 3 ^ s <k 

3 ytf^^Bxmmxiti&oxmz'Sts. 
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[0144] msmz. Tin^yryyzmfr-mv^m 

wizmlx^ y- Fszm^zm&itsttmmim 
^^(w.sjtc^T^-r-s. ibj-©^&t 

SUSft'J v-xfif?8s' £S'=T(s,s)icS£oT£ 

[0 14 5] ^J^(f(For example), ^^ISft^ 

io zm^x^&j^&m^mztmit-tzzttfx 

m<Djtmx^t^(D&mz^/vx^^ 0 z.<DScm^m. 
xm.@±zmnk-?z>m&. ^-^i:^<D&.nizm^h 
x. ^-vtt-zteEVi&mwxmthzz-t-frX'Z 

zizitmwktf'&mx&v. iwcioTifw^? 
@ix\iL zcommxi*. n r<D^t>-m±n\z 

[0 14 6] Jbtf)©5gtf>-r3r* h£**f$^( jumbling) \Z 

—*fy^2±frib,(Dy- K(a,b) zm^^xmrnt-fz £ 

itTZZttfXg&o 

$t$fi{Co<^TX=x/a 

30 [0147] ziowcfcvN-t. n^mr^v^r-ysy 
tmtt yryyzzfisifyT- y a >?- # ic^gi-r 

SKli, m^>mmi:X^ ; yyf)VLX^^^m§.X'^:- 

<Tti^e>^^„ mmmwk*£j&-tz>\z^ =l-^ 
<Dtm<Dm.m&*. m-ny- K(a,b) zm^xwmit 
Lt£<x\*tz<Dfo\ Ttioymmmitm^x. ms-v 

$»mco^TY=logb(Y) (logbli/£b&*t-S*f10c) 
$t$fttCoi^TX=aX 

40 [0148] HZ.mry'v >r- y 3 >^is<b$nfc« 
^m\z&v&-x^<jmm.$:'&z><i&. z<d®&iw, 

Y) = (x/a,bV)(CJ:oT#x.e>^o -5"LT. Zl<7)tt£=g 

m&mm&izws u (x,Y)=(iogb(Y) ,ax)=(x,y) ^-r 
50 ^tsnfem^^Ff^&aes'fsititTS**^ 
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- [0149] wi&tiimwt&z&m&man! 

fftWiW w<A«xftlSffcfaB«i: u Sgfl<©tt# J: y 
{£v **ftfi»i «fc y Rv * * >f ^©iHBf b t.Lot>o 

tf. * y«tftSMSfts/- k CMBM&y-afr&aif 
[0150] sjisfbii-gatc wffi%mx.\tmtkmmiz 

[0 15 1] a— »f*««-dFWftS:»AtSBRfC, a- 
^©S;^b2/-K5:^-r-2)3i:^T'S-g>o «U&» 

W£<tn : ?mm&zffii&ityxTi*=iyT>?z. 

tt-s^swcfco-n*. mmitm^mmRzmmty^ 

[0 15 2] S5«f5fbm-7^f^/CD^^i£tt3o©X^ 

lbT'&£. 8fflSfbi'-K#4j»S4'iSJ:, S4Sfbx>v- 
yizws&ity- K#£*.e>*is. SJts^bx^i?^^ m 

u y-^flt^sffs^^s^-rs. ms&tM&ffi 
$&fSfb y y - xw$g & ffl y n? y 



(21) 0 0 7 7 1 3 7 

40 

-®Xl«lfcS»Rfb3BftHSS«:. «'fif»&0 !l JV 
[0 15 3] S5»ffc«Wf«»®4flE3?jSt4. Ell 4 IC 

naitLT^$tis 0 m&gimi 4 1 ot*, m-^ny-x- 

>f>y&7*-T<y hu «R-rs©u:/gv*(D*isy 
y-xit#©-fe>v hn&&ti m n-^mmu 4 lot^ 

y^-yvmmti 4 2 ooD#iii&§tt, zcofflaicfcvN 

10 Tm^3>-r->VS:S5»fbLTyy-Xfl|«€:«#U 
»8Sfb«?*f«fcl 4 2 2 Sr&dWS. ny^yygJfS 
{bi 4 2 0&, 09tcra®LT^-r«i:e)^D-2)3:i:^ 

7*-77h S^f^^t&Sfgfbt- S 3 i: 
3>-f->y©*S:85fiHbU i$H«£.t>*7* 
-vy h&S^bLfc^:i£#<#*U\, 

Xff$g©— 30£ i, ^ < o^cDS^MTy" U £/ a > ©£. 

20 f^b^lCKLTt^T'&S. 

[0 15 4] 'J y-Xttill 14 1211 «?*ffa» 1 4 
1 0 KlBBtf « 'J y - Xlff$g(D-fe 7h^'M<i:*l 

o©y y-xflW&ftKM-s. ftffin yy-xums 
^fA'J y-^77>f;n 4 i 4 icnt°--r^z:^tc 
J: y -?-njt)^, y y-^stggft 1 4 1 6 (c & 

irvrs/^T-Ay y-x 1414 saisftu umty* 
rA'J y-x 1424 ic-r*. =iy"ryym&it%.tfv 
y-^iMS-fb^fettaxBseffc^sra-jc-rsiefKi** 
««sfb*s:tiu f>- K&aaati 4 2 6tcj:oT 

30 ^StvSSigSfb^-Kl 4 1 8*m*>^zt:im$.L 

[0155] ms&ity- K©*«aa5S:^<o*^effl-r 

85fi^bffl©2/^-rA»C#LT4*S<Z)fflS^C*. «T-fe 

y»v\ ap9*wfttiatft. aofT^/=ryxi»on9ttt»c 
«i«B»fbi/- Ks^ia-r*. 301^, ssfiMbffla*« 

[0 15 6] «ffl-r*rfc©T*# K*J«SIK 
50 {4. ^^-X(7)^^iaT'S>-2>„ ttJB^-^©*/- K 
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2/*t-AHJ& &tf»©S'*T-ABBMll*«:-& 

y, sjs<fcx>i;>i±, ttfe<DisxT&/'mfflzttfo-t 
zte&zmkitzfttz&mmatz&tz. io 
[oi5 7] »ssfb2>- F&m&z&ziwmzffi&z 

sim&wsim&v-xz:* smmms, 6 2 9, 9 

3£#T'£.5. 3©f^fif$8&^LT»fb 
S/- KSr^R-TS. 20 
[0 15 8] ftttJNHHbS/- K«:fflv»*«6; 
fBfcfttf*©yy^*fll*&»SSftU 

Altfc- 9HCi£S3£#Tg£o 34xe,©ffi©» 
fS-fby- K4j*#iS©-5%0> 1 ofcWT**^ HR 

Wb©llfTfciSfcfc<Tttfce>-f, *©»c*?w 

[0 15 9] «?3FfP»S:«3£®««S/A-rAXtMfi* 
T*S^"Iig{C-f S3 1 SrSeifC-rstvO *T*«fc »J HSU 30 

u y- *©iiBi£#K:iHSf tx> s;> jfctfiHSft 
y- F*mmw;Zj%^77v*-is3>xitmimm 

vmwmiz. ^(Di/^L,yu,-mm.<DW0mmzm^ 

fcfflv*T#fta»S:8!fiHb-rs 3 LIZ «fc y, fgfiafeli^ 
©yx-rA«J* (BP*>, (CWf-fc^y&Tny* 

WJBkOJtaii. ^•fb*ttSOII^5:^tglC-rsH^OiK 

y. 8sBftanfe«-?«f«i)ai;2/XT-A3>T-^>th 

t < fc*. «ISf WffiSttiBffBlfiftS/^-r Art 
-CfrfoftSfcA. 3©3ilti, 3<Z>*Q : iI<Z)*ggg£&?< 3 
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[0160] tir©«T*8Wibfe<fce>ic, wsntasma 

SJlSfb^-Rc«fcoTT;i/=ruXA^-X(D^ 

^T-A-^-^b-rsxttfT'^-g). sss-fbcDis. m-7- 

F. D0a WAV, Xttte<^*fc£©7B©JI££tt. Jt&M 

im^it<D&£.mmzm&-zftZo mmz. yy-*i# 
$g©8^btc «k o t y y - ^flww>jB5fiffc^s:*wE 
3*uc «fcoT y y-^isssim iw> M^ij^-^tKu 
y-*$*tttt30fc3*i**fc ^fA3>r^^hffii 

*-?a«»us^t. tt^w&atfy v-*(omm 
&ra-y- KtcioTaefb-r-si^^.fcoT^BriW) 

K^^nftii^^x, v^-rncDflficDlSgXli^.— (fS/^-r-A 

sfflv ^T*wmo**<7>*x<mi&\zu£.-tz> 3 £#t* 
[0161] waesfi^oisi. S5fi&fbyy-^flB8®H 

«©4#ftic «fc y . n^mr^V >r- > a y lilBfSfbS^- 
*fl2ia»&it«nc?S£u sjfSfbsnrt^w gp-^x 

©y Uir i/ a y^- * &£j£-f.g> 3 h^T-^-So 

m-?*f^»3tijf y y-***fcffltittK:38ftLfcfc«>, 
u y-^iScS'j-?-2i.t) ; 7 ; -^^i:*<Dm^^(DS;^bx 
u^yhti, i/xfi»3>f^^ hoy y-7.rtcDtiffi 

^•y^-2/3y»CJ:oTUBMS*U 3tltC iotSbS 
[0 16 2] WMLfz£z>lZ. t^fffft© 1 ?!^ 

TS^^tvs. ny^yymw#^S5)-o«^*f^KZ) 
si^i- !f^M$:^i-s#^) , m^imut 

[0 16 3] «^ffPft»*^— ys/x-r-Afcdf^yn- 

*&mmB&, ynyX- (SfflSM) 
CD-R0MX(iDVD-R0M^ ZOtmmft-Zft LT*«$ ^S 

[0 16 4] Ell 5&#BB1-§il, t^*WSS4t 

y 1 5 1 2fcsi«i-^ 0 ^ssflwuxtty y-^nwifci& 
K 4: -f S X»Xttftfe© * >f y©^>^©^ t^w 
» m^y-f-yvi:. s^fflryy^-ys^^m 
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7- 1 * b Xl4^x-^A y y - 7. U V - XlffB 

M^li «?*fl3»l 5 1 OS, T-#*h#Ar 

£#T*#£. Stffl7y'J>r-^3>l 5 1 2t>\ Aria 
Ly*>h£ffiv*Tv^z:£&^^^tfM^l 5 1 0 

a> 1 5 1 2l4®^&y;X-r-AU 15 16 (Z.60 

t§£l4Arial-7*y hf 1 - ICT^irxU f>X^ 

Auy-xlf$g?:ffl^Tm^-=i>7 i yy$:y"i/-fe*>^- 10 

1 5 1 4 {C^&7S„ 
[0 16 5] vK^©g£ffl77U>r-y3yT-l4, 
yryvdirf H?>r— i/ a y-r- ^OD^H 

^T'fe-S^^X^i* 1 5 2 4 <Z>*§£\ 7U-t?>-T— £/ 
sy-r-* 15 14 5:Mi7y'J>r-i'3>l 5 1 8 

-i/3> 1 5 1 :/y>*P*3<D##T2£S£-T£3i: 20 

#-t*£s. timmyfvtr-i/az/i sisn fl&cDy 

^fAU y-X 1 5 1 6S«^Tyut*>f-i'3>T 

-* 1 5 1 4 ?:iif-!ii 1 5 2 otcaaft-r*. Mflt-r 

-* 1 5 2 OCO^li, «^gS 1 5 2 2 X-mgikB-t 

z> {-fv?/9Gm&. zfv y bjcmn UTttj^-rs) 3 

[0 16 6] S^«)^CS^f^»$:«S-rS«tf^^ 

x-fi*atfiSisicjDA. asisftn y-r y y 

o Tm^myszwtiit-rz y, WFmma*. 30 

= l^-U «2®85ISfb*S;iCflet>T» 
fSfbt-5. il e&tlt^t. B4177' l J^-'>3 
y 1 6 1 2 t*SJ.fSf b U y-*«*i 6 1 4 C&t>'£^i: 

S*viS»e>«>Sffi©S/^-r-AUy-^flWRl 6 16) 
S:fflV^T«fiMbm : f«f«S>l 6 10 5:¥W1/1?>t 
->>3>f-f 1 6 1 8tC^-r-5„ yi/-tf>^-i>3 

y^-*i4£Wic¥:fc<^5^&y, ~^4, z:©:/ 
y-fcfy-f— >/ay7 : -*tH&a>zfu>f : 72* U?u-y 
• ^y^-v • a— r-f y-r-Y • •fntr^Jt.ttif) tc± 40 

©«fc^fcffc©y*ny^A©ffi:*jl4*U itl-JWBm&Kft 
#i £ n-o^^rr-ii^ < . H-©JSggare 14& v * 3. 4: # 
J: 

[oi6 7] asssffcuv-^flHitt. umtw&^yr 

S*. fe^STUBROTyj^-^ayT-feU^S^ 
ffl7^'J<r->3>^ ¥A©m-7-ny^yy$:^]ib^ 
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SfiUS£yx^AT;fe£„ WB«Ji5£t4ffi£0>^£g§2St 
MCttLTtfMBU R(w' ,s')=B(»,s)t«eS. 5£#. w t4 

mmtnfr^ y^-yv. wittJcomj-^yryy. s 1 
lisasfb y y-**m AifeiMHSfbatiT v u 
y-^«#r*fes. sasfby v-ximzm^fdsasit 

iimt.-£-flz¥-JC<D7ul£y7—is3 >-r-* Sr^Jcf 

g w^&T' it s^ffl 77vtr-i/3y itB&Htm&m 
iimzvg^it? y -tf y ^- i/3>r-^ u -tn 
*^tf>tg-5y?:L&<-n4&e>fcv^ 3Sl#<D#£(ca3^ 

S;i£:l4&v\, 
[0 16 8] a^b^^Sf^aa^BISMfcU V-^fflffiE 
feJ§nfc«fB«H5£ (WBtt<»Ki:%»nSHin*) ©<*& 

ssfiftu y-xitusrHf^-fbUTiB^^cm^f^^i 

SrfiMU -etiA^rL— (fi/x^AT-Zltib&^IS^bm 

s„ =l— ifmir. ny^yym^#X{4ny^yym 

fb3*vfc85Sfbu v-*flwisa»u «HBMbu y-^. 
[0169] a.— tf««a^-rsfe«)<z>«fflpni«esi:tc 

**S^©BStc3KcfiW-*-S3i:^-ess.- 8117 6* 
R87Sii. ^-t&fbS-^l^l 7 l onm&m7-?v>r 
-i/a>l 7 l 2(c««SttTj3»J, n&m7-7Wr- 
yay i 7 i 2(41tlS'fbyx^AU y-xni 6S.t>* 

fifiCDi/^^A'J y-7. 17 18 £fflV*T«SSffc«»fts 
«171 OSr««W9»C85e{bS4xfc7'H?y-5 : — 2/3> 

3Qft-t*fCl4«a%2/^T-A 1 7 2 8tf#RT?»*. SP^ 

W^iSfb^^^uify^-yay-T 1 -^ 1 1 1 4 14 
tmrnr^v >r-y ay 1 7 2 0(zg^^tu i»W7 

•7VT-i/ay 1 7 2 OliSBSfbS/X-r-AUy-x 1 7 
16, d-m^tA'J y-^> 1 7 2 2. %.zfy*T 
A i) y-x 17 18 Sffl^T, SP^W^lS-fb^tifey* 

Hz>f->3>f-^ 17 14 fe^OMIfe-r-* 1 
7 2 4 \zmk*Z>. 3.-*?0)®mV>tz.ito\,Z.¥-$C<D 
Mm.?-* 1 7 2 4 Zi&Sigm l 7 2 6_h(C^1-S„ 

3©n^^T-t4, 7 y -ey ^- y a y^r- 9 {tte&m 

t» J: »J «W>^.* * T'^^ e> ft v n J: e> L, 3Sft & 
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[0170] w&mmazm&it-t&i'x j ri*G>mm& 
t-Mz. wtfcit y v - Tjm&s&wmsfr e> 

fr-i/^yi 7 1 2\$WS&itt'^7-l* x ) V-Xl 7 1 6 
X-r A U V-X 1 7 1 6 SiBSfbtt-T^ffftfe 1 7 1 0 

-S>„ «faiafBrt6«:=3>-T-i'^hrtTtt. IHSffc-r- * 

*l/ne>*®7 s -*S:«aRffl7^ ,, J'5r-i'3>l 7 2 OtC 
[0 17 1] #< ©SHr fc* >f y"©m^Wfe£, -t© 

t-tzzttfT'g. ^fA'J y-xxiiu y-xif$fi 
-zr^^tsz. m^matfx-Ti *x 



46 



i:-tsr.t* ? T'#-2). ^ p Hf>^-i>3>T : -^li^'- 

-f t^Tl-^M©^- * X h y - A £ U Sjj^gg & 
10 [0 1 7 2] r-r^/tf^*©^-*^ MJ-AT? 

fe^m^f^jicniUTii. s/x-^Ay v-xx(±y v 

y"y > y • u- h (i y ©^>yy y mm 
8kHz, 44.ikHz) . vyzfvyf&n (.^-y^vyyib 
&)<d\Zv bfSu «A.tf8. i 6) , vyzf*)y>f- * 

2) . Rtfv-yzfvytn&jK {■frzmFr-zozruy 

< -ofrolTt-^j ic/^-fr- # * h y - A3WWtff& 

20 -ray v-*^xtt^/^*-*©*&JKTtcjK 

•To 
[0 17 3] 

»1] 













jnp3 


MPEG 




MPEG 


MP3 Player 


.ra 


RealNetworks 




Plug -ins 


Real Player 


.wav 


Microsoft 




ADPCM 


Wiodow Media 


.snd 


Apple 




MACE 


QuickTime 



*1 ;«?l)f8:AWf-> (XMJ-A) 



[0174] m^imcDmm^ wmmt-sbizmm 

iiicj: y. nyj-yv \$ft<Dl&$:cb & * T*&£ ^-r- ^ 
[0 17 5] X»*-f'^ , ®« : f«f^l4W)HKW«:WT 

^n&eii 8(c^-r„ mi 8^c^5v^T, m-T^f^ji 5 50 



0te^-S/'(Page)fEi£-?-l 5 2, MHKCantrol) 3- K 
1 54, 1 5 8&t>'l 6 2, U V- X (Resource) 
15 6, ifcUfCr-* (Data) 1 6 ORZf 1 6 4 

^- s?iaaft?- 1 5 2 it. w r v h % 

#J»3-K1 54, 1 5 8ftt>*l 6 2(i, 3>^>y© 
^ Uif >r— 3 > &ia«E-rs t^o j&T*JSfH LT v % 

i 5 6 ti#(cmM© y y - x &#rb-t s. m^xso^ 
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f-f 16 O&tf 1 6 4 14, m-f^^lC«fcoT 
^KtSJlSffiSg©^^-. 3*114. v;^*^ 7* 

m&a>mucmii 11019 &#h 2 0 tc^-r. <htmi> 

&tf<body>©£ ?*{4^- S/iffiarf-T'&S. <font>^e>< 
\font>£T'©#**{4:7*> h 'J V-x4ff4S:iS^-t.5 
«SW3-K©-«1?ft»J. "Ariar&irWliArialW* 10 

T-1 4tf><yb<Dyxyb(Dt=.sbcoi)v-xmifr-?:2b 
S. "Hello World"©-?"*;* M4-r-#, BP%M4¥$!><D 

<&©/<- y|B4^<\body>&af<\ht«l>-e*to ot^ 
■5. 

[0 17 7] H2 014. HI 9 ©m-fWfetfl&ISf 

0t«!W3-Ka>*^43Ebe»a**T»*J, HP*., <htm 
IX <body>aokfont>©*yid3C*)oTv^^Z2:*«*) 20 
£*lC#U UV-;*H»!Ff-, "AriarxtTl4" 

&S"Hello World"*. 1*l^ire*Httc3E»SnTV> 

©**"T?&*i:v^*SSlcj:»J, XS14tc©^5:«o 
IfctfT**, TCffl^fcLTliHRJCHIML. Adobe*!© 
PDF. RealNetworks*±©RAM. Applett©QuickTime&i:*;tf 
nlllT'feSo 30 

[0 17 8] i/7fi3>fni> (xtti/^fAyy 
y y 4- - i/ 3 mc** u rmm^mte ^tA'Jv-^o 

M4, r-y-— TVk ftytl/»;K i/^r 

yy^r-2/a>CA*f*i:, «£M77*y>r-£/3> 
i4«-f^^p<3(c-g-tn^>^©y y-xflwsi^T 

s. «-?*f^iijrtfc^*n**'>^-T , A3>T , ^>thx 40 

¥{ / ^js.a t ^^.7 L Aa>'7 : -^xh©i{:.fs<ttcj:y. ^x 
©ynfy^-i/ay^-ar^irgMfiPK^Biiiic^ 50 
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XfA3>ffx r* SrSMSffr*- Sit ICfcU, ££5®. 

s, i©H*©awwe. n— ©Bisffcs/- KTSBft 

[0 17 9] H2 Hi, ^fA3>Tnh« 

^ji&^LT^^>o me>©xi/ji>Mi yy-x 

f885!r?-(ResID). IW > hl3K!HKEleinID), 2KfUV 
-:*4#f£(Characteristics) ResIDl4. 'Jy-X 

■g-tf. ElemIDl4, 'J y-:3.|*g©®*©x I/* > hCDMSa 
^•T'feSo fllfttC Characteristics^ I'irO'JV- 

[0 18 0] H2 2J4, Arial^{CB§-TS7^> 

-yVi/©yy-;*©0T'&<5. i©i^(Z)±ggy-^ 

MS!J-?-l47*> h*"AriarT»S. ASCIKOjgiBUfC*^ 
VV. ##4 8ttffl4r©yy-^xl/5l>h!B8!rT-S:aBM 
7S« ElemID©y y-XXl/^> h^(t{4. X^' a £ 

a-rfe»©iiwi«:*tTv»*. 
[0 1 8 1] 132 3i4. 02 2{c^-ry*y bV 

SU^©*©#"ki3k2"tc^$;ftTv^„ 
s3c8'J^-e©t)©t4, y y-*tttt©&&3Bft?£ICtt-f- 

#T*&5£<*, 3QJI©«B»i*lV\ H©^, "48" 

14, •a'©m>y{c , Y , ©#f±^-tfc©»ci^$nfc* 
©£LT^£*iT^S„ 
[0 18 2] tfflSfbftOffirSWIWRS:, #<©&*&* 
^7©m^tf^c#UT&«7£~i:#T-£5„ IE-IS 

-fUZMlsTm<<^Z£tfT<%2>. ltjx£©«ke)(C. 

*/\Ztt^r-Z\Z-mz.7, h 'J - A©^T'ffi^t 
StvS. H^fflTyy^-i/3y{4, -ri^l/^-T^ 

^-/^^-x h y -A$rg^T---^7. h y -A(c^-r 
^xhy-A&^igg utf-^j-) iciott-f 

[0 18 3] HI 7S:«flB-r*fc. S£ffl7^'J4r-2/ 
3> 1 7 1 Elit-f^t/t'ftT'L/- V-tc^g^ 

oTfF^$n^s-9->y°yyy • u-s. aKS.t>*^ 

-f rV ^-/t^^A*^ h 'J - A 1 7 1 0 

m-rsiinctoTf^w-s. ^-^-c^/tf^yu 

^o'^ic^-t-v ^-/tr'^^^^A y y-x 

k\ tklZW6llt!<2titz*-7 : 4*/\S7 : *XbV-2**: 

SnLT, gj^^T}--^^ TT/tr^X h 'J - A5: g 
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— zfWyT—isnyT-Z I7i4ii 

ewot-f-f */&r*mmtfMti-*y7v yf • u 
-k sol %xmttt»&* 

[0 18 4] r-f^/^^Bat 
^WST^U^r-i/H^l 7 20) (du *- fV*/fcr 
-rtf* h U-A (yi/if>f->3>f-i5!17 14) 

;i/) , &tf7£5S; mX\1L PALXliNTSC) T'iggtf)*- 
-r^/bf-r;*-?-* 1 1 2AlzmfrfZ>Z.£.(DT*Z 10 

'J • U- 7-V 7r/tfT-*^-X h U -A 

SrS^-tS^tfT'SS. M^-^f 1 7 2 4 

— r-f tf/fcf-rtfSWDK^-f-rtl 7 2 0{C«fcoT£f£ 

£*v *^si 7 2 6{c«toT mm.i 

[0185] ftR.fi. tf— r-< Jf/hff 1 ^- ^XhU 20 
-Afcf&fSfb-tS^&tC 3©^hU-A5:2oRi:© 
J3!HI0>* h U - AK#«** Z £ ffTZ *. -15<DX h 

k\ ^-xhu-Aii. nast-r^i^yy >y • i/-K 

v-x«fg) i£S4flx Uh'J 

-A<D-9->y«J>^- L/-k SK&tf/X 
lii^O^i^loEU:) SrlfclS-fbLT, SMSffcUV-* 

[0 18 6] W&itit-^rJ h U -A©W 30 

-) j*BssMfcs*iTv^v^hy-Afcaisft^hy- 

■fe >y h fe^r-rsaasfts tifeJMH 1 - * * h y - 
aw*, ae^iss (1720) «. wsffcy v-*flM 

/«SB»» (1 7 2 4) 
[0 18 7] *«^<0«Sfl9«i||i©^J|l<Z)VKo^S:5t 40 

5:, *W*fflST*«glHlT*5v^^«b3fi5iL^: ; bO)i: LT1& 
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[0®©®^!^] 

[si] s^3&ai«*fc»±5e^TJ&:vvaeK{cfews«-? 

[02] (Saa^fCJ:S««^S3SWtt-^S:ai-i-7D 

[si 3 ] *mi<Di$m&mffi&miz zzmmttmo 

[E4] *mi<Dmm*mffimiz*zwgf3&zm<D 

[0 5 ] *$ma> i n^MtCct s a a^a^s©^- 

[0 e ] i &mm\zz. s i a««x»®ffia 

[07] a.— va>im>frt>%t^ *mm&mz&ztt 
&mxm<Dwmijm%mzm4fztiz>9!m$:m.?? a 

[08] 5^)^ • Bt#{b5c»i:^^ • WN&7\sH 

[09] xm&*mm*Mwmiz¥-3i<Dtfmizi,t~ * 

[010] *«WICJ:S, »*fi»«WliRtJWfSIStt 

[011] h - ^ ><tsns*»z)Wwi&«s^rEgrc 
[012] 011 h - v ymwzm-tmT'& 

[013] 01 l©X»«©tiMT— ^few-THT* 

[014] imn\z&&m&itn^^jkimmtis 
[015] mmm\z&zn^m!iv>wm : -*^<7) 
[0i6] *mi\z&zumtm^im(D^&#tt$i 
[017] *&miz£zmi%itm?^mmi<DWgw 

[018] m-J-^WCWi&D-ffilSrai-t^n v ^0T'& 

[019] «?jw©-fflisai"r0T?*a. 

[02 0] HI 6ffl«'T-33IS:85fiHtLfe«®-«S:3i 
-T0T'feS„ 

[021] m-?x»ffi»y v-*fl»ixtt2/;w»3> 
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[022] 7 it y h"r-yjV(D—m^^yo v V 0T* 
&•£>,, 

'[02 3] @2 2£>-7*> hT-7)l$:mf$itLt-'&(D 
7'ny9MT'$>Z><, 

ioio, 1410. 1710 wzwm 

1612. 1712 nm.mTzfv>r-is 



10 12, 

3> 

10 16 
10 18 
10 2 0 
1 0 2 2, 
1 0 24, 
1 0 2 6, 



HgHHb^ Uif y^- £/ 3 * 
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